warming over the northern mid-high latitudes (Hansen et al., 1999; Houghton et al., 2001 ).
Consistent with the high latitude warming of the 20 th century has been a poleward expansion of the northern boreal forest (D'Arrigo et al., 1987) . A greening trend in the boreal zone was identified in satellite data by Myneni et al. (1997) and further investigated by Zhou et al. (2001) and Lucht et al. (2002) . This study focuses on the pre-industrial to modern period and investigates the radiative and physiological impacts of the increase in CO 2 on climate and vegetation.
METHODOLOGY
The model used in this study is the fully coupled global atmosphere-ocean-land model FOAM-LPJ Notaro et al., 2004) , run without flux adjustment. The FOAM1.5 atmosphere-ocean model (Jacob, 1997) was coupled to LPJ dynamic vegetation model (Sitch, 2000) . The three main transient simulations performed for this study were RP (radiative+physiological), R (radiative), and P (physiological), all 100 years in length and forced by rising levels of CO 2 . northern Europe, and the United States (Fig. 1) .
RESULTS

FOAM-LPJ
The RP simulation also showed a 3% rise in global land surface precipitation as the hydrological cycle intensified. 
